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AMENDMENTS TO THE CLAIMS 

1. [Cancelled] 

2. [Cancelled] 
v [Cancelled] 

4. [Currently Amended] A method for determining the genetic affinity of 
organisms or viruses in a test sample containing a target nucleic acid 
comprising in combination the steps of: 

A. Obtaining or creating a nucleic acid sequence database of the same iaj'gcl 
nucleic acid sequences of a homologous target RNA or DN/V from all 
organisms or viruses that will be incorporated into the determinatio n 
i+m+lys+s; 

B. Obtaining or developing a bifurcating node phylogenettc tree havin g 
multiple nodes that establishes the genetic affinity that reflects the -gemote 
rel ations h ip between the organisms or viruses included in a the nucle ic acid 
sequence database of s e qu e nc e s of the targ e t nucl e ic acid ; 

C. Computationally fragmenting- each target nucleic acid sequence so as to 
create a subsequence database of nucleic acid subsequences of lcngjh N ( jv, \\ 
oc cur in at least two sequences in the nucleic acid database, wher e N is at 
least seven; 

C\ Identifying the extent to which t he pres e nc e of e ach particula r 
oligonu cl eo ti d e RNA or DNA sub s equence of length N is charast -i^-e-P^aeh 
node in the bifurcating phyk)gen eti c tree of g e netic re l ationship by 
exami n ing the o c currence frequ e ncy of e ach subsequence in the t arget 
nucleic acid of the organisms and viruses e ncompassed by or no t 
e-ncon> pass e d by e ach n o de in the tree; 
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1 ).4d cntifving Creating a signature database by tabulating the extent to 
which the presence of each particular RNA or DNA nucleic ac id 
subsequence of length N in the subsequence database is characteristic of 
each node in the bifurcating phylogenelic tree of genetic relationship by 
examin ing the occurrence frequency of each subsequence in th e t a r^e t 
nucleic ae*4s acid of the organisms and viruses encompasse d by nr not 
encompas sed by each node in the tree .; 

t>r- Mainta i n i ng or cr e ating as n ee ded, a signatur e database that tabu la tes4i \ e 
extent to which e ach sub s e qu ence of length N in the r.ubsequence ^ iabase-ls 
a characterist ic si gnature of e ach individual no d e in th e bifurcating 
p hy l ogenetic tree; 

Li. Deriving a plurality of signature probes from a the signature database t+f 
characteristic signature sequences that will be afe complementary to a 
portion of the target nucleic acid sequence of the organism or virus if the 
signature sequence is present , such that th e numb e r of organ isms ^>r-\4wses 
whose g e n e tic affinity - can mi g ht be d e t e miined is at least twice the h be*- 

F. Hybridizing the signature probes to the target nucleic acid obtained from 
the test sample under conditions where a detectable signal will be produced 
by signature probes that hybridize to the target nucleic acid of the organism 
or virus and detecting such signals; 

G. 1-t Identifyin g si gn a t u re - p ro be s wh i ch produc e d et ectable sign al 
1'MJs mg th e characteri s t i c signa t ure database of characteristic sig ^a t-Hfe 

seq uences to det e rmine Identifying the nodes in the bifurcating phylogenelic 
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tree of genetic relationship that arc represented by the signature probes ;hai 
produced delectable signal^ in order to identify determine the e4oses!:*gcncne 
affi nity w kiiives of the organism or virus in the test sample. 

5. (Currently Amended] A method of claim 4 wherein the signature prunes 
afeHro m prised of comprise a moiety selected from the group consisting of: 
RNA, DNA, an analog ofRNA or DNA including peptide nucleic acids. 2- 
( Vmethyl DNA or any other molecule that can interact with the lesi sample 
nucleic acid in a sequence-specific way. 

6. | Previously Presented ] A method of claim 4 wherein the hybridization 
step utiliz.es a feature selected from the group consisting of an immobilized 
array of signature probes, molecular beacons and a hybridization step done 
in solution, 

7. | Previously Presented] A method of claim 4 wherein the detection step 
utilizes radioactive labels, ehemiluminescence and/or fluorescence. 

tS, (Previously Presented] A method of claim 4 wherein the bifurcating nette 
phylogenelic tree of genetic relationships is generated by parsimony 
method. 

9. (Previously Presented] A method of claim 4 wherein the most narrowly 
defined grouping on the tree of relationship comprises a moiety selected 
from the group consisting of: a specific genus, a specific species, a race, 
serotype, type or and another o t h er grouping below the species level. 
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10. [Currently Amended] A method of claim 4 in which the exteni lo vviiich 
each particular oligonucleotide or sequence of length N is characteristic oi 
each node in the tree of genetic relationship is identified by: 

A. Compiling a database of at least 1 2 target nucleic acid sequences from -a 
sub stantially homologous RNA or DNA comprising !it ^^s all 
organisms or viruses that will be incorporated into the analysis; 

B. Calculating the occurrence frequency and distribution ol 

oligoriho nucleolido oligod eo xy ribonucleo tide sequent*^ each 

subsequence of length N in the sequence data base; 

C. Calculating a signature quality index funct ion which measures the 

extent to which each subsequenc e part ic ular oligoribonucleotid e-er 

o %odcoxyr i bonuclcotidc se qu e nce of length N is characteristic of each node 

in the bifurcating node phylogenetic tree of genetic relationships. 

I I. ICaiicdlod 
12. | Cancelled | 
l.v | Cancelled | 

14. Cancelled | 

1 5. |CancelIcd | 

16. | Cancel led | 

17. | Cancel led | 
IN. | Cancel led | 

19. [Currently Amended] A method of Claim 4 in which the signature 
probes are of length 7 6 or larger and where the nucleic acid is selected from 
the group consisting of ribosomal RNA, genomic DNA, I OS RNA, RNAsc I 1 
RNA, guide RNA, telomerase RNA. snRNAs, scRNAs, and DNA isolated 
from the spacer region between ribosomal RNA genes or a frag m em- and 
fr agments o f the foregoi ng. 
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20. K'nnecllcdl 

2 i . j Previously Presented! A method of claim 4 wherein the hybridization 
step comprises a feature selected from the group consisting of locked nucleic 
acids, polymerase chain reaction, RT-.PCR, peptide nucleic acids, array 
detection, and magnetic detection. 

Claim 22 | Cancelled] 

23. | Currently Amended] A method of claim 10 in which the signature 

quality index, Q s , is calculated by substantially the equation: 

Q> =(N (iM /N Cl , )x( l-(N M -N lSM ) 

/Nm) 

= (Nci M 2 )/(NorxN M ) 

in which N M is the number of probe-matched organisms in the entire tree. 
Him is the number of probe-matched organisms in the group of interest, and 
N (lt is the number of organisms in the group under consideration. 

24. [Previously Presented] A method of claim 4 in which the 
oligonucleotides or sequences of length N comprise genes. 

25. (Cancelled] 

26. ICancelled] 

27. [Cancelled] 
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28. | Previously Presented] A method of Claim 10 in which the sigruiiuiv 
quality function is calculated by a single formula which includes bom the 
presence of sequences in a particular group of organisms or viruses and iheir 
presence in other organisms not belonging to that group of organisms or 
viruses. 

2 C >. | Currently Amended] A method of Claim 4 in which the signature 
probes used have values of Qs averaging less than 0.95 when calculated by 
subst antia l-l-y the equation: 

CX - ( N«j M / N(it ) x ( 1 - ( N M - N <lV1 ) / Nvi ) 

= (Nr lM 2 )/(N (: , xN M ) 

in which N V i is the number of probe-matched organisms in the entire tree, &4 
N (l \i is the number of probe-matched organisms in the group of interest, and 
N (i | is the number of organisms in the group under consideration. 

30. | Cancelled | 
.i 1 . | Cancel led | 
}2. |Cancelled| 

33. | Cancel led | 

34. | Cancel led | 

35. | Cancelled | 
36 | Cancel led | 
37. |Canecllcd| 
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3K. [ Cancelled] 

39. | New) A method of claim 4 wherein die tree comprises I 1 or nmre node:;. 

40. | New | In a method for determining the genetic affinity of organisms or 
viruses in a test sample containing a nucleic acid under conditions where 
detectable signal is produced by signature probes that are hybridi/vd So !he 
target nucleic acid of the organism or virus and detecting such signals and 
identifying the nodes in a multiple node bifurcating phylogenetic live of 
genetic relationship that are represented by the signature probes thai 
produced such signals; 

the improvement comprising in combination: 

A. Obtaining or creating a nucleic acid database of target nucleic acid 
sequences of a homologous target RN A or DNA, from all organisms or 
viruses that will be incorporated into the determination; 

B. Obtaining or developing a bifurcating node phylogenetic tree having 
multiple nodes that establishes the genetic affinity of the organisms or 
viruses included in a the nucleic acid database of sequences of target nucleic 
acid; 

(\ Computationally fragmenting each target nucleic acid sequence so as lo 
create a subsequence database of nucleic acid subsequences of length N thai 
occur in at least two sequences in the nucleic acid database; 
f). Maintaining or creating as needed, a signature database that tabulates the 
extent to which each subsequence of length N in the subsequence database is 
a characteristic signature of each individual node in the bifurcating 
phylogenetic tree; and 
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Deriving a plurality of signature probes from the signature database thai 
will he complementary to a portion of* the target nucleic acid sequence uMhe 
organism or virus if the signature sequence is present. 

41 . | New | A method of claim 4 wherein the target nucleic acid comprises 
RNA or ON A. 

42. | New] A method of claim 4 comprising selecting a target nucleic acid 
from the group consisting of: ribosomal RNAs, RNAse P RNA. unRNA. 
and the DNA that encodes them, spacer region DNA from rRNA gene 
clusters, mitochondrial DNA, and viral genomic RNAs and DNAs. 

4-3:4N e\v| A meth o d of Claim 4 w h erein a targ et nucleic uc kt i^-scleete d 
frem-t hc group consisting of: ribosomal RNAs, RNAse P RNA, t roRNA? 
a-n d the DNA that encodes them, spacer r e gion DNA from rRNA -gene 

43. |New| A method of claim 4 comprising inspecting the location of 
positive nodes in the phylogenetic bifurcating tree to determine the generic 
affinity of the organism or virus in the test sample. 

44. | New | A method of claim 4 where the same target nucleic acid sequence 
is obtained from at least 12 organisms or viruses 

45. | New | A method according to Claim 40 wherein the tree comprises 
eleven or more nodes, N equals 7 or more and the nucleic acid database 
comprises 12 or more sequences. 
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4h. | New | Method of claim 4 in which the nucleic acid database i.s 
comprised of at least 12 sequences of a target RNA or DNA, I he sequences 
being derived from different organisms or viruses and being at leasl 30% 
identical over at least one subsequence of at least 50 nucleotides. 
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